Introduction
The geology in the northeastern Canadian shield (Figure 1 ) studied by the Lithoprobe Eastern Canadian Shield OnshoreOffshore Transect (ECSOOT) is characterized by a block of mainly Archean crust (Core Zone), which was trapped during the oblique convergence of the Archean Superior and Nain provinces [Wardle and Van Kranendonk, 1996] . The Proterozoic New Quebec Orogen sutures the Superior Province and the Core Zone to the west, while the Torngat Orogen sutures the Core Zone with the Nain Province to the east. The refraction/wide-angle seismic (R/WAR) transect across the Torngat Orogen was designed to address several questions associated with the development and structure of that orogen.
One major question is the crustal thickness beneath the Tomgat Orogen. Seismic studies in associated Proterozoic orogens (e.g., the Trans-Hudson Orogen [Lucas et al., 1993] and in the Baltic shield [BABEL Working Group, 1990 ]) reveal crustal roots, although such features are regarded as rather unusual for early Proterozoic orogens [Wilson, 1966] . The maintenance of the Torngat mountains as a relatively high mountain range (the peaks exceed 1700 m) over 1.8 Gyr and an associated Bouguer gravity low led to the idea that a crustal root might be preserved beneath the orogen. the entire crust. The E-W transect reported in the present paper offers the opportunity to determine if similar deep velocity contrasts are also associated with one of the major shear zones (the Abloviak shear zone).
Geological Setting
The Water depths along line 5 vary between 30 and 220 m. Shot-receiver ranges were computed from the ship's Global Positioning System (GPS) and land differential GPS navigation. The seismic data were coherency mixed across five traces using the method of Chian and Louden [1992] , followed by a band-pass filter (4 to 10-Hz land stations, 5 to 9-Hz OBS). The record sections (Figures 3-11 ) are displayed with a reduction velocity of 7.5 km/s, and individual traces are normalized by their RMS amplitude.
Methodology
For the setup of the model, all receivers were projected on a straight line connecting the western and eastern limits of line 5. The average offset of the stations from this line is 5.5 km. This is not critical to the modeling since the main tectonic features strike in north-south direction, perpendicular to the line. For the modeling of land stations (average elevation 306 m), all of which were deployed on basement, travel time picks were corrected to sea level, using a basement velocity of 6.0 km/s.
To determine the velocity structure of the crust and upper mantle along line 5, the programs RAYINVR and TRAMP [Zelt and Ellis, 1988 ; Zelt and Smith, 1992; Zelt and Forsyth, 1994] were used. The first step was the forward modeling of travel times. The data required a water layer, three sedimentary layers, three crustal layers, and a layer for the upper mantle. The spacing of the velocity and depth nodes was originally 25 km. However, around some complex features (e.g., faults), the node spacing was later reduced to •-5 km. After generating a basic model, the amplitude information of the records was incorporated in the forward modeling to achieve the best possible fit for both amplitudes and travel times. The amplitude modeling was based on the computation of ray-theoretical synthetic seismograms and a qualitative comparison with the field records. Gaussian random noise has been added to the synthetic seismograms in Figures 3-5 to match the signal-to-noise ratio of the original record sections. The source wavelet for the seismograms was extracted from a record trace and includes the reverberations caused by the untuned airgun array used for the shooting. PS2, and PS3) were observed. Some records also show Swave arrivals (e.g., the refraction in the upper crust, Sg, in Figure 3 ) and P-to-S conversions at the Moho (PmS, Figure  3 ). S-phases were not modeled in this study. In the remainder of this paper, the term "offset" will refer to the range between shot and receiver (positive to the east), and "distance" will give the location along the line relative to the westernmost shotpoint as 0 km.
Data quality for the land stations on both lines 5E and 5W
and OBS on line 5E generally is good. In contrast, the quality of OBS recordings on line 5W is only poor to moderate; the maximum offset to which arrivals can be correlated varies between 20 and 70 km. We attribute the lower data quality on western OBS to strong tidal currents in the shallow water of Ungava Bay, introducing a high noise level. These currents were also a problem during the ECSOOT 1992 reflection seismic experiment [Hall et al., 1995] . Further inspection of the record sections allows us to distinguish between three typical sections comprising line 5W land stations, line 5E land stations, and line 5E OBS. One example for each of these types is briefly described below. 
Model Resolution and Uncertainty
The final velocity model shows a good fit to the observed travel times (Figure 6 ), and the synthetic seismograms (Figures 3-5) 
Discussion
The following discussion will focus on the correlation of the velocity model (Figure 13) [1996] note that both the Nain and Core Zone margins are intruded by a magmatic suite. This is interpreted to result from a flip in the direction of subduction with time or by a double subduction (both to the east and west). However, preliminary dating of magmatic intrusions [Scott, 1995] suggests that its age is too young to be an expression of westward dipping subduction of the Nain Province beneath the Core Zone, and, in consequence, Scott [1998] The thinned crust east of 335 km (letter K in Figure 15 ) is interpreted to be stretched continental crust. This is in agreement with the interpretation of magnetic anomalies in the Labrador Sea, showing the ocean-continent boundary -175 km off the present coast line [Roest and Srivastava, 1989] or -80 km farther offshore than the eastern limit of line 5E.
Chian et al. [1995] show that the Labrador margin to the south has a-140-km-wide zone with typical continental crust velocities, associated with deeply subsided and stretched continental crust [Chian et al., 1995] . This description is similar to the crustal structure on line 5E (Figure 13 ), but thinning occurs more rapidly. The crust is reduced from a thickness of 38 km in the pristine Nain Province to a residual thickness of only 9 km, and it has subsided by about 8 km The combination of dense shot spacing (<150 m) and dense receiver spacing onshore (---9 km) has enabled a detailed image of the crustal velocity structure to be determined, allowing us to detect the discontinuity at the Abloviak shear zone already at upper crustal levels. The correlation of this discontinuity down to the Moho shows that the associated transcurrent shearing is a major feature that affects the entire crust. Another fault cutting through the crust down to the mantle was found on line 4 (Figure 2) , close to the transect in the Nain Province [oeunck and ]. The preservation of fault offsets at Moho level is further evidence of the lack of postorogenic heating and reworking at lower crustal level.
